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Application of Artificial Intelligence in Soil Conservation
Zahra Gerami
Researcher, Soil Conservation and Watershed Management Research Institute (SCWMRI), Agricultural
Research, Education and Extension Organization (AREEO), Tehran, Iran

Abstract

Soil, as the foundation of agriculture and ecosystems, faces challenges such as erosion, pollution, and fertility
decline, which threaten global food security. Artificial Intelligence (Al), utilizing tools like Machine Learning
(ML) and Deep Learning (DL), offers a novel approach to soil conservation. This systematic review, based on 12
reputable articles (2023-2025), investigates Al applications in soil conservation. Findings indicate that Al
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enhances soil erosion prediction accuracy by up to 95% and reduces costs of traditional methods by up to 50%.
Notably, Al plays a critical role in analyzing wind erosion and dust storms, identifying high-risk areas using
remote sensing data, quantifying economic losses from soil erosion, and detecting land-use changes with over
90% accuracy, thereby contributing to reducing desertification and enhancing ecosystem sustainability. Al
applications include soil health monitoring, optimization of fertilization and irrigation, and spatial data analysis,
which strengthen precision agriculture and improve environmental sustainability. However, challenges such as
limited local data and model complexity persist. It is recommended to prioritize investment in developing local
databases and training farmers to adopt Al technologies. The future outlook involves integrating Al with the
Internet of Things and developing localized models for arid regions, particularly Iran, to support sustainable
development goals.

Keywords: Economic losses of soil erosion, Machine learning, Soil erosion, Soil health, Sustainable agriculture



